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STRCCITURE OF A NATURAL TULIARZIA FOCUS CF THEZ FLCOD PLAIN TY2D

{Following is a trenslation of an article by X. G. Olsufityev,

V. V. Xucherulz, K. I. Mzkarov, V. 2. ZBorodin, Ve G, Poirov
and Ye. e Selysnin in the Russian-language journal Zhurmal
Vikrobhielarii. Didemiolomii i Trmunoblolocii (Journal of

Yicrociology, Enidemiology and Iiuno0iology), 1OSCOw, Yo
w5 1955, pp. 27-3L.]
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I the Iiterziure the opinion nzs teen estaobliched that in natural

wiaremic of the flood ploin type the mainiencnco and cireculation
nfectious disease axe carried outl ty the water rat and blondesucking

——d
crielly rioccuitees. The Ilotier are only mechanical vectors of the
o dicezse and are of essentizl signiliconce in the spread of tho
n only in tho epizooltic scason. In tic opinion of various aullors,
ction is ecarried Zrom one onizootic ceczson Yo the next by the woler
c2ce of Thce nmesencs of the loitent form of tularemiz and exzccorhation
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S o rocent years (Reomanova and others, 1954 Olsuffyov and
thers. JS1, novre shotm that the stracture of the natural tulorenia Socl
ol ne Ileoz7 zliiv Trre is mush more complicztied, which is evidenced by the

resulis of o ¢ T the exdicteniial conditions of & roturcel tularemia
Seovs im o The fla-d vlnin of o large river in a serdi-descrt reoglon vrosented
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Tae Tlat, relatively even surface of the flood plain was bounded on
ne west and souta oy the main river bed; on the rorth and exst, by 2 larzo
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am: of Af, In the "eg'.*.on of our work the width of »..e £lo02 plain ranges
from 30 to iC ;r'* croters. A larze muber of eriks [shalliow chonn 3. :'..*1 the
river c,alta} sncied off from the moin bed and 2xms or siresms of water cone

e"tina these nain weler bYodies divide the flooc. pl2in inlo mumerous islancs,
About 15 percent of the aree of the flood pladn is occuoied a::y wodies of
water which, as 2 rule, are skellsw and sm21l i size. Tae flood plain ex-
tends. K00 idlcneters from nortawest to southeast.

. . The clim=te hero is of a clea..zy exprassod continentel natura: the
suzier is hot and dyy; tne winisr is cold with 1ittle smow. A litile pre-
cipitation falls here, about 300 millimeters z year.

The late and long Ilsods are very ch‘.*ac»e;._x.stic. the water begins -
to rise in the middle of April and caches its highest level in the third
lo-aay pericd of ¥ey; the ovorfloy ¢ stops 2t the ond of June. Zzcause of
. an.abundance of n'aois‘an'e there is trezendous develomment of vegelation cn

-the-flooded: ‘territory in the surzzer.

- Tae.flood plain abounds in water rats, waich have high-grads green
food:in adequate quantity for the entire swerer and con mn*:;dace actively
; April %o September. On the flood plain temuo’y taerz zre alsn the
-eadow: vole, ho'..se mouse, field mouse, and in places the comior hamster
{Cricstus ericotuis] and some othur small mewmeis. In the flood plain
.ccoo.ial ..icics Darmacentor narginatus and Raim.conhal_s rossicrs zye Gisw

r" ated in 2 .‘ose.::.c pattern bat in large nambers-in places.
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T In the flo0d plain in the sumier mosquitoes appear in larse mumber
. (c::ieﬂy Aedes vexans and A, caspius); there are also large moiors of
- blagk~fiies (Simulivm maculatum) and horsefiies ('ih%”x.s, Carysops, Carysos

itthihes

el

- zora). . 0,
S " In the past, on the flood plain \.erri‘bov, cases of tularenia in o~
= poodle have- been repeatediy noted from ariiropoc~torne iransmission and

= wdy nom infeciion sustained in nuné.ng.
3 - Tae ficod plair Territory is rot wiiform. A situdy of it made &
3 gossi'ols to distdy mﬁsh five landscape rezions waich differ from one cnother
= in 2 combination o features.
- 7Y, The rogion of solid immcation with flood walers occupies ihe
central low and 'H"e poriion oi’ e £ o" vlzin and constitutes zbout &0
percent of its enlire zrez. The census of the water rat 2s well 28 of
blood-sucking Dipiera, n...r‘c_c‘.zlar"' nosguitoes and horseflies, reaches a .
radmur here. Ixodial ticks aro aosent.

2. The exvariment of the river ar: alonz the river ceﬁ 5 2 *eg‘.‘.c,.
wnish extends o"‘ 2long the right bark of tne Tver arm for azeut 22 :—::':'_c-
neters mu. '-s Zror 0.7 1o 3 kilecmeters wides it occuples about ? nerzant of

ok

M s

s entire flood plain area. Cher acteristic of this. entare *eb..o‘. e zn
3 ab’mc‘.: ico of -’-&1’..".’.‘.68!‘.\.02‘ marginaius and Eripicepnzlas rossicus ez {She
3 i‘?mgr iz mome mmmorous). In the sunmer these ticks aere n.:""""'e nore in
. e latval ay d'_ mv-«n—v'? passes on the weter rai, vole, field rouse, razster,
?E;'C' ’e:’:gc“og idrinaceus eurcpaevis, Sloodesucking Diplers, ::.."‘c.:.c“"*“ 2
Slaczeiiies, ars nvmerous.
~3

., O+ _The exbarkments of the intorn .31. eriks along the river basd:
o e . el - Fa
ITTLeorial ¥y xis razion does not constituis 2 s"xg.l.e 2red and is broken
<2 2t Soparsie paiches and sirins in t::e 2ds5% of the region of solid inune
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3 =V cceunles ateul 6 percent of *he flood plain. Charscterisiic of
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22 rozion Lo tho distribulion of the tic Xipicevhalus ressicuc.

vorieus areas :‘.s "3“".&3::‘:.; Tae tic Paimncentor marginalius s sporce ond
found srorcdiczilr. Among the smell rmasiizls there is & predominance of rico,
sariiceloriz Dield mice; the toier at oiad hedzchog 4Xe NUSICUS. SLOOC
guciing 3'.??.::.. articalarly slinck-flics, are nuierous.

L, Tin zmsariescnt alons the moin siver bsd: in the lowor ond middl
rortlons L% congiitultes o sirin 2.5 Xilemeters widey in the uvpper »ort it
Sroims £ tnhe ted of the river a-.., fo"'""“f; on eNe
Tonsite wice. Tio rezion cceunics 20 pereint of
Tac ares of Vot Zlei plining The torroin is clevated; e tator bedles ave
Z3cated inm deanly cormated iwenches. The spring Rich twwmiteor floodc no more
thon Z0.70 pevcent of the arca. C'*:.r’-cwr:‘-.s’;:'.c of the rozion o Thn low
consus of the wnter wat and C";.'.\... rodents as well azs of Imodlanl U .

There cre fever olood-su:f“ r:3 inplers Thzn in o""f'e” varts ol Thi Ilzz24 »liain,

5. The rzxion o nsular :L"R.'.'."::"&';O"" occusies the wrictoenn, Ao

~ovoted portion o7 the .‘“’ood pla:. 2, c:ng Jocated potircon it megiaon of
0lid imundntion and the embaniciont alonz the main "'""c“ tedsy L% ansunts Lo
czoul 22 percent of the ontire f‘fooc nl:-:in 2700, a2 comnosltion ol e
foura in this rezion changes narc«*a_f frem yoor 6 year, cdomending on th
racimzn level i‘ the flood: c.ur:.ng Jyexrrs ol ._.gh £ls0d levels *tho water rob
i5 cbundant and is5 snong the predoainant coccies. ring yeors of Jowr flood

Q

evels 115 ceoncus is marXkedly re ""cc\., ‘.-.d nard eutwm L% almest dise
copears, walle acrmorng the sl rodenis there is 2 clear-cub predeminonce of
Tha meadewr vole. Ixodial ticks ax .._.dc.;:::’c::c’. over tho -e‘fz.o.., Pl 2D
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Tarenily taey cre few in rnumbers on its mzjor poriion. An e.ccep‘cu.c y 28
snstituted By areos .,ourf"'"g the embaniament ‘.lo'x'r tho river arm, taer
e r;r;.r':::s is quite abundent, are nwierous only during :rears

with 2 high '..;,ocd level.

I the flood nlain which wo studied the ‘-"’oocw ..s.ve a cdval ef ect on

o rescrvoirs an vectors of twlaresia. Imundation of tho major porid

ol the flcod pinin for a lonz tizs doos rot porit the exdtistence of 2o nur.:;: bug
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eI szocies here and it dispizees others fxon the flcoded areas tempona
Lo - -~ ™ = -, - EA) 2 oe b hr B 3.4 - o
~125, for emmmplc, tulercsie roservoirs——ihe iecicl ticle Do moszinoails
2
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era 2, rossicus—i3ve only in these zreas of fhe flood plain whlch aro not
Tlocicd ot 221 o vhick ore floodsd for & chort time. Dindng woars of nigha
Zlocd levels econcidereizle crecs of the flosd plain are almost cntirelr
Iisoraied of meccew woles and rfee, ond cre agzin setiled Tr fthcsc aniro
rolotively cilevir and groduelily ':::*_'_*:; ”:e swmior ond cutiin.

slony ik thc wnlzveradle olffceis of tho inundation, 3t is
Ier o mmtor of szccies. ."«.cco:*"’*“g o o*"* ":'c:;, caring 7¢ 205 of boliilcs
lorels o oovnreciable inerzase Is obse in the census of bleod-suc
Zinmtera (-.cs:"*-:vc:, Tiack-Tit0c ). '2"*::::'*:.0"0 JatoY 2028 assure
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Trazdins of Thooy Lmtoels. zoinonnes of lne water ot in the Zlocd
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Ticin Lz woooitle only ce the roculi of the fovorable ei‘i‘ect of tho flocd
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on ithe vezototion rrotding ncor Tho tater. The acol ul«.. ion of small odents
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en o Iocclized cren oo tho resull of thelr displzcezont by the spring hish
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Jozus in 2ll ithres years of our work. Spontancously infected D, marginatus
tias wore found cvery yezr, and infected 'R. “o sicus ticks wexe found in
8. Imo2ll, curing the theee years, 37 culiures of the tuleremia microbo
were dsolated fnom ticks
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o the emtonmoiiat ol NG tho arm of the river bcd o2nd on the exmbanizienis :

e o s &

ALl Tindinss of spontanecusly infected ticks were mado in two roglonse

Rl :.::te:':.r_1 crilis 2leng the river bed. Im the fitst »eglon infzcicd
wirs found eovory szor: dinm 1632, 2t one point; in 1953, thrce nelinis;
oI, fox> zolnis. In o the Sﬁca-.ﬁ mozion thoy tere Fownd only onos.
owne> landsczze rouioss ne tularemia culiures wers isolaled, alilouzh ho
rumser of Helkis ctudicd was auife laxce.

Telarenis ovizeestics cmomz rodonts tore nobt fownd in oany oI the
Fezrs of our woii. IZowever, iz morited inerccse in the percentngo of ine

e

sanizien alo.‘u the bzd

0F t2o Tiver zrm makos us believe that in tho swmer of 1853 2 loczl tulne

remiz evizootic nzd occurred nere. :
Dissection of riore than 6000 water rais, cauzat in 2 mimber of roints

in the region of s0lid inumdation 2zt nloces where they had been concenirated

in the pre-Ilood and floeod 3erioc.s' (An*u.-uune), in the 2aborziuory sheirod

.

Sected teks in 1955 in cne of the points of the exianizment
-

2

tha% the animals wers £ree of arevia, Tacs .,s.c‘:e, curing the yoz2rs in
rich diffvse tuloroniz eplzootics wera boC"lu, the infoction o maintoined
:r‘. a very Lirdted termitory of T ':::nc::ﬁly cciive or Melcnontary v "V*&‘

wlarenia focd, occuzying no moro than 16-15 percent of the “00d plain

>,
&Tel.

O"~ studies skowed that the elenmcntory focel zre relatively sinzbles
thsy are found only in cortain landseape recions of the flood vlain {(sceond
and taixd) and cc_rc:.do with places where ixocizl “icks are apundant (the
deseription of these regions has bsen given above), The population of cxzall
marzmals preper to tne elementory foci in various years is sparse .ma, Spe~-
c;fic:.llv, there are zracticaliy ro vermznent waler ret sctilements here.
Tais exfrzl anpezrc hers in 2o p*‘eM*a” nzers only at the {loed nc-..,
when tho water nas <isslaced i: Trom tze rezion of solid inumdation. the

ncentration of water rats and othes s*'ll rcdents on the torritory of
elencntory foc cd ty the flocd coincides in me with the veriod of
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zeos parasitism of larvee and nymnhes of D. -*“*':).n.:‘c"' znd 2. rossicus
Zocause of tnis, z considerable mber of the lorvae and nympas are not
sustained on germancnt wammedlcocded irxheoiionts of the fecus but on i
grants. The territorr of the 21 -.er:::.r;.' foci :.s, for the .z.g.we;, a rela-
Tivaig short-l:.st:‘.."; “c‘""r—'o frem the woiter 2nd the _.oc The presonce of
Lick fooi in the flood u"*n is czused :'wcr' fiecll ~y oy tne seasonal atu

Czmea of wzim-bleodzd nosis of the wyounz Shases of ixodial ticks
The some pacncmeron mainicinc the exlcience of el,...,nv:v.ry mlaro*:ia.
.‘.‘cc:. orn. very c—2ll zr:ns,.  Tan elemantary fock here, therelore, 2rs of 2
Liinle-vzetor choracier,

-
SR o-..os" and multial
s
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In 213 %he c*heor londseone regiorns, constituting 87 voreent of the

(,«

Zlocé nlzin ‘:e::'.’.tc:—r, taz infeciion is carricd out of the slementary foci
in the D = of ciffuso epitoolics only "’”""’30.«-_.1", wider cerizin cone
Zilisns. Thas latier can evidenily occu. 7 in jears when 2 nigh water
rat comsus coincides with a hish ficod level. Under these condd iovxs, beo-
couse of o +3

ol ihe rmass zeommlation of the 9.'.3" r rat on areas occupied by

®
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elerentery focd, active epizootics oconr zmong the animals, Andmals coreon-
trzied on sm2ll arezs are prone 1o afiacke by mosauilses, whicsz breed in
increased mumders because of the nigh ficod level. fis is well irown, noSe
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ciiines zre very active trensmitiers
sation moscuiioes in the sprezad

2t the time of incipient
faxr 25 we =re concerns.
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In the focus which we oz

the infeciions disszse accomplished by ixedSzl Ticrs

vy R, rossicus, aptarently, vhoss develomuent

teke &5 ienz zs thres
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veriscically, unfoublediy play zn Iuportent e ‘Thaorchy, on inorsas

wa Sy g Ceii AetdiSe s
she inlectious disease occurs in the elsnentery

S A rea
LETISNNETY I0CE WacEseryss

Lo,

of !

i

~
foe
;e

-
™
3y
-

-
- <

faat) sltited
Pryey.4 3

Y e ]
L2 =

-
r3
e

s, a
m\*\s'ﬁ“

a considerable rise in ths mxmber of infected ticks

ths &rex cocunied by individuel elcreninry focd. In additiom,
2 rencmal of focd In which, under (he infiuence of scme
-3nlection had diszppeared in the preccding periocd.
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I% should be noted thal czses of tnisrexiz zmungz people shserved in
PR % - » - - - - Fe) - s Fres - LY e
the past occurred ciieflly ard primaxiliy on the terzilory of the odarikent

% £+ ras 2E oA v o 3 . \] = Cl 2L e s 5. ESAPe-
cliong Tze bed of the river arm and eberiments of the intermal eriks, that
.

is, within the 1inits of the disposition of elementary naburzl tulorexic
fock or areas gdjzeent o thes.
I recent yezrs, decz2use of the introduciion of solid vaccinziien
coverage, cases ¢f tularersiz have stonped comdlotely in the Licod plain.
Tie rapidly occurring reclamztion of the flsod plzin for masturss,

. hj g & - - - L - s,
orchards axd gardans is &ncluding thoss {erritories on waich now elezentery
SevonnT Faad AL 1 — 3 o, 3 & i Sry L
maturel Zod&l of Lularer@ia are locatsd. Thals 3s considersdiy recducing i
> S S S S ) - Tl mta  cemvm %" pave S % C o P
zrez of the foci, tul ihe poriion vhich remains contimies to 2e voteultiaily

cangerous, and reduciion and complele eliminziion of the disezse can o2
e result of the incorrzoration of a cextain combinalion

: T S
achieved only
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I the fpcus studied water rail munting, concucted 3
& l2rze Soale, is andovdiediy the most Imporiant facior noldiy
inervase in ine waler rat census., All-possivle future oo
oY% hzsiing the walsr ral znd on the participation of even
Sepmerls in 2%,

Tne conirel of ticks, waleh 2ro long-term reservoirs of the infe
Tious fisease in the Inlarspizootic perdiod, should be considered one of
Ws aciive poang of elimineidng elozeptary tulareniaz fooi.
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‘control of mouse-like rodemts are recessary.

but 270 Jooated siolefly 4n certain landseape Tregions which ocoupy ns rove
Wwas W-35 rorcent: of e Tlnod ploin area.

2, Thess-permanenilyFhiive or elementary focd of twlarv~ia are
~otaled oz Fmall willosded oPens thich zre omong the extensive Lerrileries

50144y Senmdstod Giving the flpocds, The eleswntary foci ore Stadle—ine
“darenia infeclion is found Sn them every years
3a Tho elementory Lol cre characierized by their I nlearenior

and multiple-host rature, The meintensice ard cirenlztion of the inlavioe
ir. Wy ere maintoined oy Tuo species of Axodisl iicksweibrmacentor mersio.

sensilive to Wilaresia—ine unter ret, nmoadow vole, house mouse ond common

22 Z
- A - L et x - * & Fy 3 3 .+ x -
aus and ivdcesaaivs rossicus——ong o7 2 muibsr of species of rodenis pigniy

%, A characteristic festuwe of the elementery foci is ihe sezsoszl

concentration of small redanis on 4haix territory, pariiculariy the waler
2t, which is Trought about by the flood. 4 considerable mibor of fhe

izrvae and rnymphs of ixodial ficks feeds on these rodents and iz »esponsible

—

- \., P Y - - 3
5. ¥ith the aim of elirtirating elemenidry tularemisz foci, extensive

4xodial tick contrel, increzsed waler rai tunting, as well 2z l[ie regier

p -
LA J
i PR 9

CS0: 7507-%

T A 0 g

TR NN

Lig s




